increase myocardial ischaemia and lead to extension of the-area of infarction. Changes in red cell deformability after mnyocardial infarction and some final samples were not collected because of death or discharge from hospital. Seventeen patients had an additional sample drawn within 12 hours of infarction (day 0). Red cell deformability was assessed by a filtration method previously described: in which a 5 per cent suspension of red cells in autologous prefiltered plasma was passed through individual 5 um Nuclepore polycarbonate sieves (Nuclepore Corporation, Pleasanton, California, USA). The deformability index was defined as the fraction of 1 ml of this suspension filtered in 60 s.
Whole blood viscosity at shear rates of 0 77/s, 2 62/s, and 91/s together with plasma viscosity were measured at 37 C using a Contraves low shear 2 rheometer. 4 The results were also adjusted to a standard haematocrit of 45 per cent.4 Plasma fibrinogen by a clot weight method,5 and microhaematocrit were also measured.
Student's t test (two-tailed) was used for statistical analysis.
Results
The results for the whole group are contained in the Table. Red cell deformability was lowest on day 0, rising significantly by day 1, with small increases thereafter (p < 0 001) (Fig. 1) . The earliest deformability index determined (day 0 or 1) was lower in 11 patients with radiological alveolar or interstitial pulmonary oedema on admission (0 22 0 07 SEM) than in patients without oedema (0-47 0 05 SEM) (p < 0 01) (Fig. 2 ). Five patients with cardiogenic shock (systolic blood pressure < 100 mmHg, cool peripheries, oliguria) had lower earliest deformability indices (0 11 Patients sampled on day 0 did not appear to be a select group because they did not differ significantly from other patients in peak cardiac 0-8- 
Discussion
Myocardial ischaemia has been associated with abnormal blood rheology in a number of reports." 7 After myocardial infarction, whole blood viscosity, plasma viscosity, and plasma fibrinogen have been shown to be raised. 8 In previous reports red cell deformability has only been assessed by a viscometric method. 9 We have chosen microfiltration which we believe to be a better model of the microcirculation. Further, we have used red cells resuspended in autologous plasma to include the influence of plasma proteins and other plasma factors on red cell deformability.
In this study we have confirmed previous observations on the changes in blood viscosity after myocardial infarction. A significant increase in whole blood viscosity at low shear rate was found when adjusted to a standard haematocrit. The rise in whole blood viscosity, however, at the low shear rate when not adjusted for haematocrit did not quite reach significance. The explanation appeared to be the opposing influences of a rise in plasma fibrinogen and a fall in haematocrit. A reduction in haematocrit will lead to a reduction in blood viscosity whereas a rise in plasma fibrinogen concentration will increase red cell aggregation, and thus increase blood viscosity measured at low shear rates.4 Increased blood viscosity could well alter blood flow and oxygen delivery to ischaemic myocardium.2 It is now established that an area of ischaemic tissue exists around a central area of infarction.10 Maintenance of blood flow to this region may be crucial in limiting the ultimate infarct size. As blood flow in the coronary circulation is predominantly diastolic, and thus over a relatively small pressure difference, even a small increase in blood viscosity at low shear rates could further reduce flow.2 11 The most striking observation in this study is the low red cell deformability, as indicated by the reduced proportion of red cells able to pass a 5 pim filter, during the first 12 hours after myocardial infarction. This phenomenon was most pronounced in the presence of haemodynamic complications, particularly cardiogenic shock. Factors other than red cell deformability that might impair filtrability of red cells are unlikely to explain this finding.
Buffy coat removal and plasma filtration before resuspension of cells avoid filter plugging by leucocytes. Use of a dilute red cell suspension minimises red cell interaction and resulting rouleaux or aggregates. Indeed, were the latter a major factor, the increased aggregability by day 3, indicated by the rise in whole blood viscosity at the lowest shear rate after correction to a standard haematocrit, would have further impaired filtrability. In fact the filtration of red cells had retumed to almost normal by the third day, supporting the concept that filtration changes primarily reflect changes in red cell deformability. In vivo, normal deformability allows red cells, whose greater diameter usually exceeds 7 Cm, to pass through segments of capillaries as narrow as 3 I.Lm in diameter.'2 A reduction in deformability could lead to impaired perfusion in the microcirculation and this may be particularly important in an area of myocardial ischaemia where acidosis would further impair red cell deformability. ' 2 The changes we have described are most likely to be secondary and not related to the pathogenesis of the infarct. They could well aggravate the ischaemia in the myocardium, however, and lead to extension of the area of infarct. Treatment designed to prevent or reduce these effects may be an approach to explore in the immediate management of myocardial infarction.
